An IoT Based Solution for People Suffering with Dementia by jeet, Parth et al.
 
 
 
 
 
1 Page 1-9 © MAT Journals 2018. All Rights Reserved 
 
Journal of  Data Mining and Management 
e-ISSN: 2456-9437  
Volume 03, Issue 02 
4th National Conference on Advancements in Information Technology 
An IoT Based Solution for People Suffering with Dementia 
 
Parthjeet
1
, Piyush Kumar
2
, Rekha P M
3
 
UG Student
1,2
, Assistant Professor
3
 
Department of ISE, JSSATE, Bangalore 
Email: parthjeet25@gmail.com, piyushbanka1612@ gmail.com, Rekhapm12@gmail.com 
 
Abstract 
Out of 10 people suffering from dementia, 6 of them tend to wander. Someone suffering from 
Alzheimer's may not remember their address, destination or even their name. As there is no 
complete cure for Dementia, these patients must be monitored by a caregiver. Restricting 
such patients to a confined place, such as home, may lead to emotional distress. In this 
paper, we propose a wearable and portable device which will help the caregiver to monitor 
and track such patients with ease. The purpose of the proposed device is to alert the 
caregiver whenever any improper event occurs in the device worn by the patient. This 
prototype system consists of a microcontroller integrated with several modules such as GPS, 
Wi-Fi, Accelerometer, Gyroscope etc which, with the use of IoT, provides features such as 
GPS tracking, tremor detection, fall detection etc. A 24x7 monitoring web tool will be 
provided to the caregiver which will contain detailed information about the real-time 
condition of the patient as well as historical data. 
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INTRODUCTION 
Dementia is an umbrella term that 
encompasses a variety of brain diseases 
which results in deterioration of one’s 
brain efficiency. People suffering from 
dementia observe deterioration in thinking 
and remembering capabilities which are 
severe enough to cause problems in the 
day-to-day life of the person. It also affects 
several other brain functions such as 
emotional and linguistic problems. 
Generally, the patient’s consciousness is 
not affected. 
 
The most common types of dementia are 
Alzheimer's disease and Vascular 
dementia with Alzheimer’s disease alone 
accounting for 60 to 80 percent of the 
cases. 
 
The general symptoms include 
 Balance problems 
 Tremor 
 Wandering 
 Restlessness 
 Memory distortion 
 
The various conditions causing the 
symptoms of dementia include stroke, 
thyroid problems, vitamin deficiencies and 
excessive consumption of alcohol that 
leads to damage to the brain cells. The 
people suffering from dementia may have 
problems with short-term memory, at 
times find themselves in a position where 
they even fail to recognize a place they are 
currently in and thus, getting lost. 
Moreover, they may also suffer from 
tremors and even have a tendency of 
falling all of a sudden. Hence, such 
patients need to be taken care by a 
caregiver who can constantly monitor 
them and take care of them whenever a 
problem occurs. 
The proposed system provides a solution 
to this problem by helping caregivers 
constantly monitor their patients with a lot 
of ease. The system monitors the activities 
of the patient and notifies the caregiver 
whenever any unusual activity such as 
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tremor, body fall, increased heartbeats per 
minute, current location out of safe zone 
etc. is detected. 
 
The system comprises of two components: 
an IoT based wristband for the patient and 
a web-based application for the caregiver. 
The wristband comprises of a micro-
controller (AtMega328), a GPS module, a 
triaxial accelerometer, a pulse sensor and a 
Wi-Fi module. The GPS module keeps 
track of the current location of the patient 
and thus helps in notifying the caregiver as 
soon as the patient goes out of the safe 
zone. The accelerometer keeps track of the 
acceleration as well as the angular 
movement of the patient’s body and thus 
helps in notifying the caregiver as soon as 
any unusual activity such as fall or tremor 
is detected. The pulse sensor monitors the 
heartbeat of the patient and thus helps in 
notifying the caregiver in case of an 
unusual situation. The Wi-Fi module acts 
as a link between the wristband and the 
web application. It sends all the sensor 
data to the web application so that they can 
be continuously monitored by the 
caregiver with ease. 
 
Thus, the system makes use of all these 
devices to help caregivers monitor their 
patients with ease by sending real-time 
data continuously. The system also sends a 
notification signal to the caregiver 
whenever an unusual activity is noticed. 
 
SURVEY 
There has been an enormous amount of 
work going on to build smart devices to 
tackle the problem of dementia. Even big 
names in technology such as Samsung are 
making a move towards this problem 
 
Some of the works are discussed below: 
1. Clothing attachment: Few devices are 
attached to the clothing of the patient 
and the loved ones are monitored for 
their activities and location [2]. 
2. Smart Sole: Smart devices in the form 
of shoe sole are available. These 
devices are put inside the shoe of the 
patient [3]. 
3. Smart Sensors: Few of the solution 
include sensors connected throughout 
the house which uses image processing 
techniques to monitor activities [4]. 
4. Smart Devices: Several smart devices 
in many forms such as pocket device, 
wearables etc. provides tracking 
facilities. 
 
These devices need to be carried around 
by the person all the time. 
Although the above-stated devices and 
models provide a partial solution to our 
problem, they lack the features of an 
integrated system specially designed for 
the purpose. 
 
Most of the devices discussed are a 
general-purpose tracking device, which 
barely focuses on specific activities related 
to fall and tremor. Tremor detection is 
essential as it creates a problem in daily 
activities such as eating, writing etc. 
Tremors can also be very dangerous at 
times and maybe the trigger point to other 
harmful activity. 
 
The proposed system, however, is 
specially designed to help elder people 
suffering from dementia. It efficiently 
takes into consideration the major 
symptoms of dementia such as wandering, 
fall, and tremor. 
 
SETUP 
The system compromises of 3 subsystems: 
 Main Control Unit(MCU) o Arduino 
Uno R3 
 Sensors and Modules 
o GPS Module (NEO 6MV2) 
o Wi-Fi Module (ESP 01) 
o Accelerometer/Gyroscope (MPU6050) 
o Pulse Sensor (XD-58C) 
 Web-based monitoring system 
o Django Web applicatio
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Fig.1 Block diagram of the system 
 
Components Used  
Main Control Unit (MCU) 
 
 Microcontroller: ATmega328P  
 Operating Voltage: 5v 
 Digital I/O Pins: 14 
 Analog Input Pins: 6 
 Flash Memory: 32 KB 
 Clock Speed: 16 MHz 
 
GPS Module 
 
 Model: GY-GPS6MV2 
 Power Supply Voltage: 3 V to 5 V 
 Antenna Size: 25 x 25 mm 
 Module Size: 25 x 35 mm 
 Mounting Hole Diameter: 3 mm 
 Default Baud Rate: 9600 bps 
Wi-Fi Module 
 
 Model: ESP8266 
 Protocols: 802.11 b/g/n 
 Power Supply Voltage: 2.5V - 3.6V o 
Output power: +19.5 dBm 
 Frequency Range: 2.4G to 2.5G 
 
Accelerometer 
 
 Model: MPU6050 
 Power Supply Voltage: 3V to 5 V o 
I/O voltage: 2.3 to 3.4 V 
 Module Size: 20 mm x 15 mm o Triple 
axis gyroscope 
 Triple axis accelerometer 
 
Pulse Sensor 
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 Model: XD-58C 
 Power Supply Voltage: 3V to 5V o 
Supply Current: 4mA 
 Magnification: 330 
 Wavelength: 609NM 
 Dimensions: 86*75*5mm 
 
WORKING 
The device is designed in a wearable form 
of a wristband. The patient has to wear the 
device during active hours. The device 
sends real-time data to the web-server. The 
MCU collects location and sensor data and 
computes the activity status of the patient. 
The MCU sends these data periodically to 
the central server. Also, if any unusual 
behavior of the patient is observed, the 
MCU sends an SOS message containing 
the details of the unusual behavior. 
 
Fall and Tremor Detection 
MPU6050 triaxial 
accelerometer/gyroscope is used to detect 
the hand motion of the patient. The 
following algorithm has been developed in 
order to distinguish fall and tremor from 
other daily activities. 
 
 
Fig. 2 Fall detection Algorithm 
 
 
Fig. 3 Tremor detection Algorithm 
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Location Tracking 
GPS Module (GY-GPS6MV2) is used to 
track the current location of the patient. 
Homely areas are described as safe zones 
which are marked by the caregivers. A 
trigger is generated every time the patient 
leaves the safe zone. The real-time 
location of the patient is sent frequently to 
the caregiver whenever the patient is 
outside the safe zone. 
 
 
Fig. 4 Location Tracking Algorithm 
 
Pulse Sensing 
Pulse sensor (XD-58C) is used to monitor 
the heartbeats of the patient. The BPM 
(Beats Per Minute) of the patient is sent 
periodically to the web server by the 
MCU. Moreover, a trigger is generated 
and the corresponding caregiver is notified 
as soon as the BPM of the patient crosses a 
threshold value. 
Sending SOS 
Whenever the patients feel that they 
require attention and the caregiver is not 
available, they can send an SOS message. 
The caregiver receives the notification 
stating that the patient is in emergency and 
can rush to the location provided in the 
message. 
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Sending data to Server  
Wi-Fi module (Esp 01) is used to send 
data from the MCU to the web server. The 
real-time data is sent periodically. Also, 
whenever a trigger is generated by any of 
the other modules, a data with a flag value 
of that module is sent. This notifies the 
user about the unusual activity of the 
patient. 
 
Web server and tool 
A web application receives data from the 
MCU and stores it in the database. The 
data is then displayed to the caregiver.  
Whenever an unusual activity is received, 
it sends a notification upon which the 
caregivers can take appropriate actions 
RESULT AND ANALYSIS 
Fall and Tremor detection 
The sensor readings form a continuous & 
periodic graph for any regular human 
activity (i.e. being still, walking, running, 
climbing stairs, sleeping etc.) The 
amplitude & the frequency of the graph 
depend upon the intensity & the 
acceleration of the hand movement during 
that particular activity. To distinguish fall 
and tremor following pattern was 
observed: 
 
• The graph reaches its maximum 
amplitude whenever a fall occurs. 
• The frequency of the graph is 
maximum during the tremor phase. 
 
 
Fig. 5 Sensor readings when the body is still 
 
 
Fig. 6 Sensor reading of the walking motion 
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Fig. 7 Sensor reading when a fall is detected 
 
 
Fig. 8 Readings during a tremor phase 
 
Location Tracking 
A safe zone is predefined by the caregiver. 
The patient when inside the safe zone is 
considered to be safe. Therefore, the 
sensor data are sent periodically to the 
server. The distance from the center of the 
safe zone is also sent with the data. 
 
 
Fie 9 GPS data when in Safe Zone 
However, as the patient moves out of the 
safe zone, they are at a risk of wandering. 
Thus, more frequent and accurate location 
data is sent to the caregiver. They can then 
track the exact location of the patient and 
predict any unusual behavior. 
 
 
Fig. 10 GPS data when out of Safe Zone
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Pulse Sensing 
About 3% of people between the ages of 
65–74 have dementia, 19% between 75 
and 84 and nearly half of those over 85 
years of age [5]. And with aging, 
monitoring pulse rate of elders become 
significant.
 
 
Fig 11 Sensor data from Pulse sensor 
 
Sending data to Server 
The ESP 01 module sends data to the 
server in form of a POST request. The 
request consists of header and body. 
Following is an example of the POST 
request sent to the server:
 
 
Fig 12 POST request 
 
Web server and tool 
The backend of the web application is 
developed using Django framework. It 
receives the POST request from the MCU 
and displays it in a responsive web 
application. The application can be 
accessed from a computer as well as 
mobile devices. 
 
CONCLUSION 
The system has provided an effective 
solution to the problems stated. It has been 
able to successfully deliver the data 
associated with activities of the person 
suffering from dementia. The wearable 
device can help the patient and the 
caregiver to have a better day to day 
living. The patient need not be forced to 
stay in closed premises and can be allowed 
to move without taking the risk of 
wandering. Also, if an emergency occurs, 
the caregiver can always trace the 
movement of the patient and further 
necessary actions can be taken 
accordingly. 
 
FUTURE WORKS 
Although the system serves the purpose, 
there can be few improvements which can 
increase the efficiency of the system. 
 A dedicated microcontroller can be 
made for the device. This will 
drastically decrease the size of the 
device and make it more portable. 
Also, the price of the system can be 
cut. 
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 More precise sensors can be used in 
order to get better results. This will 
help to remove all the false positive 
results. 
 A dedicated central server can be 
provided to monitor all the patients 
from one place. In any case of 
emergency, nearby hospitals can be 
notified with details of the patient. 
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